The DNA methyltransferase inhibitor zebularine induces mitochondria-mediated apoptosis in gastric cancer cells in vitro and in vivo.
DNA methyltransferase (DNMT) inhibitor zebularine has been reported to potentiate the anti-tumor effect by reactivating the expression of tumor suppressor genes and apoptosis-related genes in various malignant cells. However, the apoptotic signaling pathway in gastric cancer cells induced by zebularine is not well understood. In the study, the effects of zebularine on the growth and apoptosis of gastric cancer cells were investigated by MTT assay, Hoechst assay, Western blot analysis, flow cytometric analysis of annexin V-FITC/PI staining, and TUNEL assay. Zebularine was an effective inhibitor of human gastric cancer cells proliferation in vitro and in vivo. The effects were dose dependent. A zebularine concentration of 50 μM accounted for the inhibition of cell proliferation of 67% at 48 h. The treatment with zebularine upregulated Bax, and decreased Bcl-2 protein. Caspase-3 was activated, suggesting that the apoptosis is mediated by mitochondrial pathways. Moreover, zebularine injection successfully inhibited the tumor growth via apoptosis induction which was demonstrated by TUNEL assay in xenograft tumor mouse model. These results demonstrated that zebularine induced apoptosis in gastric cancer cells via mitochondrial pathways, and zebularine might become a therapeutic approach for the treatment of gastric cancer.